Creating better value in health care service today is very challenging. The social pressure to do so is real for every health care system and its leadership. Real benefit has been achieved in manufacturing sector work by the use of "value-chain" thinking, which assumes that the work is a series of linked processes necessary to make a product. For those activities in health care systems that are similar, this model may be very helpful. Attempts to "install" the value chain widely in health care systems have, however, been frustrating. As a result, well-meaning leaders seeking better value have resorted to programs of cost reduction, rather than service redesign. Professionals have not been very happy or willing participants. The work of health care service invites an expanded model of value creation, one that better matches the work. This paper proposes a networked architecture that can mobilize and integrate the resources of health care professionals, interested patients, family, and other community members in the delivery and improvement of health care systems. It also suggests how this value-creation architecture might contribute to research and the development of new knowledge. Two cases illustrate the proposed architecture and its implications for system design and practice, technology development, and roles and responsibilities of all actors involved in health care systems. We believe that this model better fits the need of making and improving health care services. This expanded understanding of how value is created invites attention by senior leaders, by those attempting to facilitate the improvement of current systems, by patients and clinicians involved in the daily work of health care service coproduction, by those charged with the preparation and formation of future professionals, by those who measure and conduct research in health care services, and by those leading policy, payment, and reimbursement systems.
| INTRODUCTION
Clinicians and patients coproduce health care services. 1 Good health outcomes, experience, and value are created by bringing the right people together with the right information, with the right technology, in the right way, and at the right time, in response to a patient's needs. 2 A person with multiple injuries from a car accident is likely to benefit from a highly customized emergency response that brings together multiple health professional competencies to achieve a diagnosis and treatment to stabilize the patient and create a path toward enduring recovery. A child experiencing recurring asthma represents a commonly occurring need in the general population of children with asthma and is likely to benefit from a reliable application of standardized asthma assessment and treatment guidelines. A patient with type-2 diabetes may benefit from being able to connect with other patients and with medical treatments and services that enable the patient to make lifestyle modifications, integrate services to manage his disease, and contribute actively to his own care. Including researchers in the development of those coproduced services further opens the possibility of linking the process of discovery as a natural outgrowth of patient care. This idea underlies the concept of the Learning Health System. 3, 4 System redesign is a priority for health care because current systems are not achieving the effectiveness and efficiency needed to improve care, spawn innovation, and accelerate research.
Increasing investment or reducing costs without changing the architecture of the system is unlikely to increase value in ways that can be sustained. [5] [6] [7] [8] Efforts to reduce costs without care redesign risks making the work of providing health care services more challenging. With mounting levels of burnout, such an approach may make matters worse. This paper explores an organizational architecture for health care service that builds on three complementary and interdependent value-creating building blocks: the value shop, the value chain, and the value network. 9 We identify characteristics of each configuration and use two case studies to illustrate how value is cocreated and coproduced [10] [11] [12] [13] in "networked health care service." The discussion of the case studies invites inquiry into how a networked organizational architecture aligns fundamental activities of the health care systemproviding health care service, improving it, spawning innovation, and generating new knowledge through research. Appreciating how health care service is cocreated, and how these configurations coexist, we believe, is at the heart of creating value for the person whose health it is and in future health care systems that enable this work.
| ORGANIZATIONAL ARCHITECTURE AND HEALTH CARE SERVICES
Health care service today is highly specialized and involves diverse human and technological resources that can be combined in nearly infinite ways to foster better health. How work is done in the value shop, chain, and network drives both quality and cost.
The predominant way of creating value in health care today can be described as the value shop. It enables highly customized responses to individual problems. In health care service, it is based on one-toone patient-professional relationships where there is a predictable cycle of steps including case acquisition, developing a diagnosis, selecting a customized treatment, and testing of the proposed solution. This configuration involves actors working in dyads and was formed in the last century when the complexity of medical care was far more limited. The main tradeoff in the value shop is between breadth (the number and diversity of conditions that can be managed) and depth (the level of expertise that can be provided). As the number of diagnostic and therapeutic interventions has increased, medical knowledge expanded, and expectancies for longer and better life increased, the "shop" has changed. The tradeoff has been managed by moving from work done by individual professionals who knew what was needed and acted accordingly to work done by multiple professionals from multiple disciplines in organizational systems supported by information systems and greatly increasing contributions by patients. 14 The value chain represents another way of creating value. 15 It consists of linked repeatable, standardized treatment processes that professionals and patients use to produce the desired outcome. In product manufacturing, value chains have enabled gains in efficiency linking processes and standardization. For those products and activities in health care service systems that are similar, this configuration focused on standard work processes may be very helpful. For example, adopting a chain configuration for total hip and knee replacement surgery may result in efficiency of the linked processes, improved outcomes, and lower costs. Two key tradeoffs in the value chain are between cost and differentiation. Very efficient chains (eg, those with the fewest, most standardized processes) are less able to address a diversity of needs. This is why some attempts to "install" the chain configuration widely in health care service systems have been frustrating. The challenge is that only a modest percentage of health care service really fits this product-chain framework. Indeed, patients with complex medical problems might resent being treated to standardized solutions and experts who advertise that they are less expensive.
When something major is wrong, patients want the most customized care possible.
The value network represents a third way of creating value. A value network is a configuration that facilitates flexible interaction among people, places, and things (eg, patients, clinicians, researchers, organizational entities, and databases). A network is composed of nodes or "actors" and the links that connect them.
Networks are widespread today, having grown dramatically because of the ubiquity of the Internet. 16 There is a vast literature from economics, computer science, business, mathematics, and evolutionary biology that provides the scientific basis for how networks function and create value. [16] [17] [18] [19] In other industries, combinations of platforms and personnel facilitate networks to increase the efficiency and effectiveness of interaction and exchange.
For example, people use Facebook to keep in touch, as well as to locate others, organize simple events, etc. And numerous companies use networks to create value by enabling the exchange of information, knowledge, and resources (eg, Wikipedia, Amazon, and Airbnb).
Value in networks emerges from the types of actors that are connected and what is exchanged across the nodes. 9, 20 Network services provide the infrastructure to enable connections and exchange. The focus of network services on connectivity and exchange also introduces a shift in organizational management. Networked organizations rely less on hierarchy or matrix structures to control and coordinate work and more on peers and self-organization among the members (nodes) of a network. The result is an "actor-oriented" organizational architecture, which has three main elements: (a) "actors", ie, people and organizational units, who have the capabilities and values to selforganize; (b) commons where the actors accumulate and share resources; and (c) protocols, processes, and infrastructures that enable self-organized, multiactor collaboration. 20 An actor-oriented architecture focuses on the actors and the ways that they interact. This infrastructure and the mechanism to promote self-organizing behavior enable a network to respond quickly and nimbly to a variety of needs because resources can be (re)configured as needed.
Combinations of nodes, linkage relationships, and activities for controlling and coordinating the combinations emerge in the course of creating and providing a health care service and conducting research. For example, doctors work with patients and each other to provide for the treatment of a patient. These same "actors" may also work with each other to conduct research. A networked organizational architecture has the potential to facilitate the diverse types of interaction required for clinical care, improvement, and research. For example, data collected during clinical care and stored in a shared database (a commons) can also support research that is accessible to self-motivated researchers. The networked services also allow the work done by people providing health care service in organizational entities configured as value shops or chains to be connected with activities such as research and improvement. By aggregating knowledge and information and applying it to the point of care, the network facilitates the integration of diverse and dispersed value shops and value chains into a larger flexible system of treatment resources. Effectiveness and quality of the treatment outcomes, cost, and value of care.
Effectiveness and quality of the treatment outcomes, cost, and value of care.
Measurement of the choices made.
Flow through the chain. Getting "entry" for the right people at the right time, experience of the linked processes, and appropriate "exit." Ulcerative Colitis in children. 22 Since 2007, the proportion of patients in remission (inactive disease) has increased from 55% to >80%. 23 The ICN Network has grown to >100 sites that provide care for more than to the other children with IBD at our hospital. We offer you a sounding board for changes and actions-along with constructive criticism from our experience. We share YOUR goal-to improve the lives and care of other families.
The relentless focus on improving rates of clinical remission is the common purpose that maintains the focus of the community. The shared situational awareness about gaps in outcomes, the capability to use the registry to support preresearch planning, and the ability to more easily engage clinicians and patients in studies. This opens the potential for significant cost savings in the conduct of the research.
| Strategies and challenges
Establishing a network and ensuring that it continues to function requires leadership practices that differ from those required in hierarchical or matrix organizations. This "service-dominant" framing, focused on working together to integrate resources for mutual value creation, is inherent in a network. 24 We summarize clusters of this leadership work in key tasks of developing and managing networks below. 
| Network formation

| Ensuring the quality of shared resources and leadership of the commons
A central role of network organizers is the development of culture, norms, and tools that promote shared responsibility for creating highquality knowledge and resources for all participants. 20, 25 Leaders can help establish "shared situational awareness" by a focus on outcomes and a high degree of transparency. A wide variety of available technologies can help network participants share information about problems, do peer ranking of the relevance and rigor of contributions, serve as editors and curators of contributions, use moderation tools to reduce the propagation of poor ideas, and monitor resource use.
| Implications for practice, education, research, and policy
The examples we described were developed within the existing health care system, financing, and policy context. Bringing together diverse, previously disconnected networks of patients, clinicians, and researchers has the potential to disrupt existing power dynamics, fundamentally changing the relationships among clinicians, patients, and researchers and the work that they do. We believe there are implications for the roles of those involved in clinical care, education, research, leadership, and policy if the approach is to scale up the following:
| Those delivering clinical care
Those delivering clinical care become aware that networks exist and can offer sources of expertise. Routine health care services might facilitate connections among current system users. 
| Those facilitating improvement and change
| Those educating professionals
Moving from the "product-dominant" logic to a "service-dominant logic" invites a deeper insight into the basic elements of relationship and actions involved in health care service, to the multiple streams of knowledge that inform that work, and how they are integrated into the design of health care service, which limits the burdens of illness and treatment.
| Those conducting research
The What policies and processes would need to be in place to ensure the validity of information that is shared? New approaches will be needed to achieve the substantial efficiency and effectiveness that networks have the potential to release.
| Those leading organizations and policy makers
What would motivate professionals and patients to contribute and share? Experience from open innovation has shown that contributors obtain both public and private benefits. They benefit from access to and availability of innovations that otherwise might be too expensive for any individual participant to create, as well as from being able to influence or adapt the innovations to match their particular needs. 26 They can also benefit from professional recognition and commercialization opportunities associated with cocreation/coproduction.
Many such networks use mechanisms for tracking individual contribu-
tions where recognition is important. Some commercially oriented networks have solution posting systems where ownership to particular solutions is recorded such that others can build on them without compromising the property rights of the developers. 27 Although health care has many unique properties associated with both the creation and production of care, we believe that valuable lessons can be learned from collaborative arrangements in other sectors.
| CONCLUSION
Constructing a new frame for the coproduction of health care services will be difficult. It will need to be responsive to the individual experience of illness and health, in which humans universally experience illness and death but have particular diseases, diagnoses, and treatment. When we are sick, we are sick in particular ways (to us) and we benefit from treatment that recognizes and uses unique personal, biologic, financial, and social resources that can help each of us limit the burdens of illness and treatment in our own life. We realize that it is very difficult to "outsource" our own health, even to well-meaning professionals.
Cutting costs while preserving current organizational forms fails to offer the optimal social result. Trying harder to become more efficient without differently designed models for that work invites exhaustion, "burnout," and frustration by patients, providers, managers, and funders alike. The models that revolutionized the manufacturing of products are not sufficient for the work of improving health care services. Alternative paths will require work on both theory development and application testing.
We believe that the best value health care service will emerge through the appropriate application of these configurations. We envision a health care service system in which the relationships among professionals, resources, and patients are enabled by combinations of networking technology and people. The design must allow shared decision-making that honors patient preferences. It must offer the right services and no more. It must allow dynamic matching of resources and activities to patients and treatment situations. The availability of meaningfully connected networks, the development of those actors, the facilitation and augmentation of their relationships, and the technology that facilitates multiple modes of interaction can work together to increase the availability of health care resources.
The resulting increase in interactions can reveal resources and helps us move away from the current overwhelming assumption of resource scarcity to one of greater capacity.
Organizational design facilitates or handicaps efforts to improve otherwise good professional work. Leadership and management can prioritize the design of systems that will mobilize the existing resources in ways that match the needs that individuals and populations present-and do so at a good value. We propose that this begins by rethinking the assumptions underlying value creation in health care service systems. By identifying different ways in which value is created, we can sharpen our efforts to design and improve health care service systems and assess their value.
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